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On the basis of a spatio-spectral localization analysis
of recent Venus gravity model mgnp120psaap [1], which
extends to harmonic degree and order 120, we re-examine
the relative roles of dynamic and lithospheric support of
topography on Venus. Our method relies on the spectral
analysis of spatially-windowed representations of the field
[2]. Estimates of the spectrum of the gravity field in spatially
restricted regions result in a maximum spectral resolution,
Lnyq , which depends on, but is less than, the maximum
degree of the field, Lmod [2]. Our actual values for Lnyq

are based on empirical estimates of the position-dependent
resolution. We also calculate the largest degree resolvable in
the original line-of-sight orbital data, Ldat, using a multi-taper
coherence approach [3]. Estimates of Lnyq for 18 regions are
shown by the vertical lines in the panels below, with solid
black, solid grey, and dashed gray lines indicating decreasing
levels of confidence. Where estimates of Ldat are possible,
they are indicated by a black dot and a horizontal 1-� error bar.
Estimates of Lnyq and Ldat agree reasonably well for most
of the regions. Besides the resolution estimates, the panels
below show the observed admittance spectra, Fl, as well as

theoretical spectra from models of surface loading of an elastic
plate with compensation at depths of 20 (dashed curve) and 40
km (solid curve) with effective elastic plate thicknesses, Te, of
10 and 30 km (in order of increasing admittance). Fl estimates
beyond Lnyq should be disregarded. As shown previously
[2], the highland plateaus and tesserae (#1 through #6) are
consistent with static compensation with Te < 20 km. For the
highland swells, plains, and lowlands (#7 through #18), we
find a transition at l � 40 from flat Fl spectra, characteristic
of convective support of topography, to increasing Fl with
increasing l, consistent with elastic support [see also 4,5].
Where not limited by Lnyq , the admittance estimates indicate
Te < 30 km. Such estimates suggest a thermal lithosphere
less than half the 300-km-thickness required by models of
catastrophic lithospheric recycling on Venus [e.g., 6].
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